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*TCLP data are required for waste streams where total metals exceed 20X the TCLP LDRs.

All required analysis for this sheet must be attached prior to submittal.
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APPENDIX B
FISSIONABLE MATERIAL CONTENT LIMITS

The following describes the limits for fissionable material content in waste packages sent to the
ICDF covered by criteria provided in Chapters 3.0 through 6.0.

B-1. EXEMPT MATERIALS

The following materials are exempt from criticality safety controls at all TSD units
(HNF-PRO-537):

: . 2 4 4
. 15 grams or less of any combination of *U, **U, #'Np, 2*Pu, **’Pu, *°Pu, **'Pu, *?Pu, and **! Am

. 2 grams or less of any fissionable nuclide with atomic number greater than or equal to 95
(excluding 241Am)

. Depleted or natural uranium in any amount (i.e., uranium containing less than 0.72 weight
percent “°U).

B-2. NONEXEMPT MATERIALS IN STANDARD CONTAINERS
APPLICABLE TO ICDF COMPLEX

Certain nonexempt materials in standard packaging configurations are acceptable at the ICDF
landfill.

The fissionable material limits shall be expressed in “’Pu FGEs. Table B-1 is used to determine the
total quantity of fissionable material in a waste container by multiplying the gram quantity of each listed
isotope by the correction factor and summing the results.

Specific container limits are shown in Table B-2. Note that some of the limits in Table B-2 are
based on criticality prevention requirements. Higher quantities of fissionable nuclides could be allowed
on a case-by-case basis.

B-3. NONEXEMPT QUANTITIES OF URANIUM-BEARING WASTE
APPLICABLE TO CWC, LLBG, AND WRAP

This section only applies to uranium-bearing waste where the uranium is enriched to 0.72% ***U or
greater and the total quantity of fissionable material per container exceeds that listed in Table B-2. Use of
these limits for uranium-bearing waste exceeding 1% enrichment requires that the uranium be in an
insoluble or stabilized form.

For uranium-bearing waste that contains uranium in a single enrichment, the limits of Table B-3
shall apply to each container in a shipment. For criticality control, other transportation limits might apply
to the entire shipment.

For uranium-bearing waste containers that have uranium in a variety of different enrichments or

contain any other isotopes listed in Table B-1, the fissionable material allowed shall be determined by the
sum-of-fractions method as follows:
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. The total U quantity present (grams) for each enrichment will be divided by the total quantity
allowed (second column in Table B-3). Enrichments shall be conservatively rounded up to the next
higher value listed. The result is the uranium limit fraction (ULF).

. A uranium limit fraction shall be determined for each enrichment.
. All the uranium limit fractions are summed, the total must be less than or equal to 1.
The limit for all fissionable isotopes, other than **U in the waste matrix, shall be determined if the

total FGE (excluding ***U) greater than 1 for these isotopes (it is neglected if the total FGE is less than or
equal to 1). This nonuranium limit fraction (NLF) shall be determined as follows:

FGE(without*°U)
100 FGE

NLF =

The nonuranium limit fraction must be less than or equal to 1.

The container limit fraction is determined by adding the total uranium limit fraction and the
nonuranium limit fraction. The container limit fraction must be less than or equal to 1.

B-4. NONEXEMPT QUANTITIES OF FISSIONABLE RADIONUCLIDES
IN OTHER CONFIGURATIONS

Limits for other configurations than those shown in Sections 2 and 3 may be requested as described
in the text, Section 5.4.3.

Table B- 1. Plutonium-239 fissile gram equivalent correction factors.

Isotope Correction Factor Isotope Correction Factor
=y 1.0 E+00 *2Am 3.46 E+01
e O 1.0 E+00 *Am 1.29 E-02
“Np° 1.5 E-02 *Cm 5.0 E+00
Epye 1.13 E-01 Cm 9.00 E-02
Zpye 1.0 E+00 *Cm 1.50 E+01
20py° 225 E-02 *Cm 5.00 E-01
#py 2.25 E+00 ecrf 4.50 E+01
“py’ 7.50 E-03 BIct 9.00 E+01
“'Am 1.87 E-02

a. PUis normally negligible unless the materials have been enriched in **U.

b. *°Uis not included in calculating FGE unless it is enriched (greater than or equal to 0.72 wt% *°U in uranium).
c. For conservatism, all plutonium is normally considered to be **°Pu unless the isotopic composition is known.
Sources: DOE/WIPP 89-004 (1996) and ANSI/ANS 8.15.
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Table B-2. Fissionable material content limits for certain standard containers.

Container Type

a

Fissionable Material Content

208-L (55-gal) or larger steel drum,
where fissile material is contained in
20% or more of the container volume

208-L (55-gal) or larger steel drum,
where fissile material is contained in
less than 20% of the container volume

208-L (55-gal) lead-lined steel drum

DOT or NRC -approved containers
(e.g., DOT Specification 6M)

Steel box containing flushed and
drained equipment and/or HEPA
filters: all of the following limits shall

apply:

177 EGE®

100 FGE®

100 FGE®

Maximum fissile content may not exceed that which is
acceptable for transportation as specified in the DOT
regulations or the NRC Certificate of Compliance

e 325 FGE per piece of equipment
* 353 FGE/m’ (10 EGE/ft’) on HEPA filters
¢ 15 FGE in waste other than equipment or HEPA filters

e 250 FGE total in box larger than 0.76 x 0.76 X 0.76 m (2.5
x2.5%x2.5ft)

e 325 FGE total in box larger than 0.9 x 1.4 X 1.5 m (3 x 4 X
5 ft)

e 1,000 FGE total in box larger than 1.2 x 1.2 x 2.1 m (4 x 4
x 7 ft)

a. Some of these limits are based on WRAP criticality prevention requirements, which are more restrictive than
CWC and LLBG limits. Higher quantities of fissionable nuclides could be allowed on a case-by-case basis for
containers that will not require reprocessing at WRAP.

b.  This limit assumes that the steel drum weighs a minimum of 23 kg (50.7 1b) excluding the liner. Any drum that
weighs less than 23 kg (50.7 1b) requires overpacking or completion of a criticality safety evaluation.

Source: CPS-D-149-00001, CPS-SW-149-00002, CPS-SW-149-00003, WRPI-CPS-001.
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Table B-3. Maximum uranium content of containers with uranium-bearing waste.

Maximum Enrichment Maximum Total Uranium
(weight percent 2*U)* (kilogram)
0.71 Unlimited
1.00 450
1.15 200
1.25 141
1.50 84
1.70 61
1.80 52
2.00 40
2.50 25
3.00 18
3.50 14
1.0 11
5.0 7.8
8.0 4.0
10.0 2.9
20.0 1.2
30.0 0.75
50.0 0.41
75.0 0.25
Greater than 75.0 0.18

a. Uranium-bearing waste disposed at trenches 31 and 34 in the LLBG cannot exceed 1% enrichment unless it is
shown to be in an insoluble or stabilized form. A case-by-case evaluation will be performed by WMH

acceptance organization for non-exempt uraninm bearing waste exceeding 1% enrichment for trenches 31 and
34.

Sources: CPS-D-149-00001, CPS-SW-149-00002, CPS-SW-149-00003, WRPI-CPS-001.

B-5. REFERENCES

ANS 8.15, “Nuclear Criticality Control of Special Actinide Elements,” American Nuclear Society, 1981.
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